This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



THIS PAGE BLANK oim^ 



(19) 



3 



Europaisches Patentamt 
European Pat nt Office 
Office uropeen des brevets 



(12) 



(43) Date of publication: 

25.04.2001 Bulletin 2001/17 

(21) Application number: 00309274.9 

(22) Date of filing: 20.10.2000 



(n) EP 1 094 449 A2 

EUROPEAN PATENT APPLICATION 

(51) int CI. 7 : G11B 7/0045 



(84) Designated Contracting States: 


(72) Inventor: Yasurna, Toshihiko, 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


c/o Mitsumi Electric Co., Ltd. 


MC NL PT SE 


Atsugi-shi, Tokyo (JP) 


Designated Extension States: 




AL LT LV MK RO SI 


(74) Representative: Cozens, Paul Dennis et al 




Mathys & Squire 


(30) Priority: 20.10.1999 JP 29778999 


100 Grays Inn Road 




London WC1X8AL (GB) 


(71) Applicant: Mitsumi Electric Co., Ltd. 




Chofu-shi, Tokyo (JP) 





(54) Simplified optical disc writing apparatus in which a host system performs at least one part 
of digital signal processing 



(57) In order to reduce the number of parts, at least 
one part of a digital signal processing portion (1 23, 1 24, 
131 . 1 32) of an optical disc writing apparatus is carried 
out in a host system (200) by using software (300). 
Pcked up from a first optical disc (11) by a pickup (110), 
amplified by a RF amplifier (121), and binary-coded by 
a bmary-coding circuit (122), a binary-coded signal is 
supplied to the host system (200) through a host inter- 
face (210). The software (300) carries out processing 



for EFM-demodulation of the binary-coded signal, 
processing for decoding of the EFM-demodulated sig- 
nal, processing for encoding of user data, and process- 
ing for EFM-modulation of the encoded signal. The 
EFM-modulated signal has strategy added in a strategy- 
adding circuit ( 1 33) , and is converted into a laser-driving 
signal in a laser driver (134). Responsive to the laser- 
driving signal, the pickup (1 1 0) writes data into a second 
optical disc (12). 
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Descripti n 

Background of the Invention 

[0001] This invention relates to an optical disc writing 
apparatus connected or connectable to a host system, 
and more specifically, a simplified optical disc writing ap- 
paratus which enables to read, read data, data from a 
first optical disc to supply the read data to the host sys- 
tem and which enable to write, in a second optical disc, 
data supplied from the host system. 
[0002] In the manner known in the art, an electronic 
equipment such as a personal computer is connected 
to various peripheral units one of which comprises a 
memory device or a recording medium. In addition, 
there are various types of memory devices (recording 
media). In other words, the memory devices (recording 
media) are classified into removable media and non-re- 
movable media. One of the removable media comprises 
a compact disc-recordable (CR-R) disc. The CR-R disc 
is an additionally recordable medium which is compati- 
ble with a compact disc read only memory (CD-ROM) 
disc or a compact disc-digital audio (CD-DA) disc. Al- 
though writing information (data) in the CD-R disc re- 
quires an exclusive apparatus or a CD-R drive and a 
writing application, reading the information (data) from 
the CD-R disc may be carried out by using a CD-ROM 
drive. Although it is impossible for the CD-R disc to can- 
cel the data once written, it is possible for the CD-R disc 
to frequently add data. 

[0003] In addition, as one type of erasable and rewri- 
table optical discs, a compact disc-rewritable (CD-RW) 
disc, a digital versatile disc-random access memory 
(DVD-RAM) disc, and a magneto-optical (MO) disc are 
well known in the art. In each of the CD-RW disc and 
the DVD-RAM disc, information (data) is written with a 
phase change recording therein. The MO disc is a disc- 
shaped optical memory where information (data) is writ- 
ten using a thermomagnetic effect of a magnetic thin film 
therein and information (data) is read using a photomag- 
netic effect therefrom. The additionally recordable me- 
dia (optical discs) such as the CD-R disc, the CD-RW 
disc, the DVD-RAM disc, and the MO disc are herein 
collectively called additionally recordable optical discs. 
[0004] Now, in order to write information (data) in the 
additionally recordable optical disc, a recording/repro- 
ducing optical pickup (which is hereunder merely re- 
ferred to as a pickup) requires a laser beam for irradiat- 
ing on the additionally-recordable optical disc. 
[0005] In general, the pickup of the type described 
comprises a laser optical source for outputting the laser 
beam and an optical system for guiding the outputted 
laser beam to a recording medium such as an optical 
disc. As described above, it is possible for each addi- 
tionally recordable optical disc to carry out not only read- 
ing of information but also writing of information. In the 
pickup for the additionally recordable optical disc, it is 
necessary to change output or power of the laser beam 



outputted by the laser optical source either on reading 
of information or on writing of information; This is be- 
cause writing of information is carried out by forming pits 
in a recording layer of the optical disc by irradiating of 
5 the laser beam. Accordingly, the output of the laser 
beam on writing of information is larger than that on 
reading of information and is, for example, ten to twenty 
times as large as that on reading of information. 
[0006] Now, it will be assumed that first and second 
10 optical discs are prepared. The first optical disc may be 
a CD-ROM disc or the CD-DA disc. The second optical 
disc may be an additionally-recordable optical disc such 
as the CD-R disc, the CD-RW disc, the DVD-RAM disc, 
or the MO disc. There is the need to write contents of 
15 the first optical disc into the second optical disc. For this 
purpose, an optical disc writing apparatus is used, or is 
necessary in cooperation with a host system. Specifi- 
cally, the optical disc writing apparatus reads data from 
the first optical disc and supplies the read data to the 
so host system to temporally store the read data. In addi- 
tion, the optical disc writing apparatus writes data sup- 
plied from the host system into the second optical disc. 
[0007] In the manner which will later be described in 
conjunction with Fig. 1 , a conventional optical disc writ- 
es ing apparatus contains a digital signal processing por- 
tion. Accordingly, the conventional optical disc writing 
apparatus is disadvantageous in that many parts are re- 
quired and it is complicated in structure. 

30 Summary of the Invention 

[0008] It is therefore an object of the preferred em- 
bodiments of the present invention to provide a simpli- 
fied optical disc writing apparatus which is capable of 

35 reducing the number of parts. 

[0009] In describing this invention, a simplified optical 
disc writing apparatus is connected to a host system. 
The simplified optical disc writing apparatus reads data 
from a first optical disc and supplies the read data to the 

40 host system. The simplified optical disc writing appara- 
tus writes, into a second optical disc, data supplied from 
the host system. 

[0010] According to a general aspect of this invention, 
the above-understood simplified optical disc writing ap- 

45 paratus makes the host system process at least one part 
of a digital signal processing portion by using software 
stored in the host system. The simplified optical disc 
writing apparatus comprises at least a pickup for reading 
data from the first optical disc to produce a radio fre- 

so quency (RF) signal, the pickup writing, in response to a 
laser driving signal, data in the second optical disc, a 
radio frequency (RF) amplifier for amplifying the RF sig- 
nal to produce an amplified signal, a binary coding circuit 
for binary coding the amplified signal to produce a binary 

55 coded signal, a strategy adding circuit for adding a strat- 
egy to an eight to fourteen modulation (EFM) modulated 
signal supplied from the host system to produce a strat- 
egy added signal, and a laser driver for producing the 
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laser driving signal in response to the strategy added 
signal. 

[001 1] According to a first aspect of this invention, the 
above-understood simplified optical disc writing appa- 
ratus supplies the binary coded signal to the host sys- 
tem. The simplified optical disc writing apparatus makes 
the host system carry out, by using the software, an EFM 
demodulating processing for EFM demodulating the bi- 
nary coded signal to produce EFM demodulated data 
and a decoding processing for decoding the EFM de- 
modulated data. The simplified optical disc writing ap- 
paratus makes the host system carry out, by using the 
software, an encoding processing for encoding user da- 
ta to be written to produce encoding processed data and 
an EFM modulating processing for EFM modulating the 
encoding processed data to produce the EFM modulat- 
ed signal. The simplified optical disc writing apparatus 
receives the EFM modulated signal from the host sys- 
tem. 

[0012] According to a second aspect of this invention, 
the above-understood simplified optical disc writing ap- 
paratus further comprises an EFM demodulating circuit 
for EFM demodulating the binary coded signal to pro- 
duce EFM demodulated data. The simplified optical disc 
writing apparatus supplies the EFM demodulated data 
to the host system. The simplified optical disc writing 
apparatus makes the host system carry out, by using 
the software, a decoding processing for decoding the 
EFM demodulated data. The simplified optical disc writ- 
ing apparatus makes the host system carry out, by using 
the software, an encoding processing for encoding user 
data to be written to produce encoding processed data 
and an EFM modulating processing for EFM modulating 
the encoding processed data to produce the EFM mod- 
ulated signal. The simplified optical disc writing appara- 
tus receives the EFM modulated signal from the host 
system. 

[0013] According to a third aspect of this invention, 
the above-understood simplified optical disc writing ap- 
paratus supplies the binary coded signal to the host sys- 
tem. The simplified optical disc writing apparatus makes 
the host system carry out, by using the software, an EFM 
demodulating processing for EFM demodulating the bi- 
nary coded signal to produce EFM demodulated data 
and a decoding processing for decoding the EFM de- 
modulated data. The simplified optical disc writing ap- 
paratus makes the host system carry out, by using the 
software, an encoding processing for encoding user da- 
ta to be written to produce encoding processed data. 
The simplified optical disc writing apparatus receives 
the encoding processed data from the host system. The 
simplified optical disc writing apparatus further compris- 
es an EFM modulating circuit for EFM modulating the 
encoding processed data to produce the EFM modulat- 
ed signal. 

[0014] According to a fourth aspect of this invention, 
the above-understood simplified optical disc writing ap- 
paratus further comprises an EFM demodulating circuit 



for EFM demodulating the binary coded signal to pro- 
duce EFM demodulated data and a decoding process- 
ing circuit for decoding the EFM demodulated data to 
produce decoding processed data. The simplified opti- 

5 cal disc writing apparatus supplies the decoding proc- 
essed data to the host system. The simplified optical 
disc writing apparatus makes the host system carry out, 
by using the software, an encoding processing for en- 
coding user data to be written to produce encoding proc- 

w essed data and an EFM modulating processing for EFM 
modulating the encoding processed data to produce the 
EFM modulated signal. The simplified optica! disc writ- 
ing apparatus receives the EFM modulated signal from 
the host system. 

15 [0015] According to a fifth aspect of this invention, the 
above-understood simplified optical disc writing appa- 
ratus supplies the binary coded signal to the host sys- 
tem. The simplified optical disc writing apparatus makes 
the host system carry out, by using the software, an E FM 

20 demodulating processing for EFM demodulating the bi- 
nary coded signal to produce EFM demodulated data 
and a decoding processing for decoding the EFM de- 
modulated data. The simplified optical disc writing ap- 
paratus receives user data to be written from the host 

25 system. The simplified optical disc writing apparatus fur- 
ther comprises an encoding processing circuit for en- 
coding the user data to produce encoding processed da- 
ta and an EFM modulating circuit for EFM modulating 
the encoding processed data to produce the EFM mod- 

30 ulated signal. 

[0016] According to a sixth aspect of this invention, 
the above-understood simplified optical disc writing apr 
paratus further comprises an EFM demodulating circuit 
for EFM demodulating the binary coded signal to pro- 

35 duce EFM demodulated data. The simplified optical disc 
writing apparatus supplies the EFM demodulated data 
to the host system. The simplified optical disc writing 
apparatus makes the host system carry out, by using 
the software, a decoding processing for decoding the 

40 EFM demodulated data. The simplified optical disc writ- 
ing apparatus makes the host system carry out, by using 
the software, an encoding processing for encoding user 
data to be written to produce encoding processed data. 
The simplified optical disc writing apparatus receives 

45 the encoding processed data from the host system. The 
simplified optical disc writing apparatus further compris- 
es an EFM modulating circuit for EFM modulating the 
encoding processed data to produce the EFM modulat- 
ed signal. 

so [0017] According to aseventh aspect of this invention, 
the above-understood simplified optical disc writing ap- 
paratus further comprises an EFM demodulating circuit 
for EFM demodulating the binary coded signal to pro- 
duce EFM demodulated data. The simplified optical disc 

55 writing apparatus supplies the EFM demodulated data 
to the host system. The simplified optical disc writing 
apparatus makes the host system carry out, by using 
the software, a decoding processing for decoding the 
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EFM demodulated data. The simplified optical disc writ- 
ing apparatus receives user data to be written from said 
host system. The simplified optical disc writing appara- 
tus further comprises an encoding processing circuit for 
encoding the user data to produce encoding processed 
data and an EFM modulating circuit for EFM modulating 
the encoding processed data to produce the EFM mod- 
ulated signal. 

[001 8] According to an eighth aspect of this invention, 
the above-understood simplified optical disc writing ap- 
paratus further comprises an EFM demodulating circuit 
for EFM demodulating the binary coded signal to pro- 
duce EFM demodulated data and a decoding process- 
ing circuit for decoding the EFM demodulated data to 
produce decoding processed data. The simplified opti- 
cal disc writing apparatus supplies the decoding proc- 
essed data to the host system. The simplified optical 
disc writing apparatus makes the host system carry out, 
by using the software, an encoding processing for en- 
coding user data to be written to produce encoding proc- 
essed data. The simplified optical disc writing apparatus 
receives the encoding processed data from the host 
system. The simplified optical disc writing apparatus fur- 
ther comprises an EFM modulating circuit for EFM mod- 
ulating the encoding processed data to produce the 
EFM modulated signal. 

Brief Description of the Drawings 

[0019] Preferred features of the present invention will 
now be described, by way of example only, with refer- 
ence to the accompanying drawings, in which :- 

Fig. 1 is a block diagream showing a conventional 
optical disc writing apparatus together with a host 
system connected thereto; 
Fig. 2 is a block diagram showing an optical disc 
writing apparatus according to a first embodiment 
of this invention together with a host system con- 
nected thereto; 

Fig. 3 is a block diagram showing a host system il- 
lustrated in Fig. 2; 

Fig. 4 is a flow chart for use in describing an oper- 
ation in software of the host system illustrated in Fig. 
2 in a case on reading data from a first optical disc; 
Figs. 5A and 5B show signal formats for use in de- 
scribing operation in Fig. 4; 
Fig. 6 is a flow chart for use in describing an oper- 
ation in software of the host system illustrated in Fig. 
2 in a case on writing data in a second optical disc; 
Figs. 7A and 7B show signal formats for use in de- 
scribing operation in Fig. 6; 
Fig. 8 is a block diagram showing an optical disc 
writing apparatus according to a second embodi- 
ment. of this invention together with a host system 
connected thereto; 

Fig. 9 is a block diagram showing an optical disc 
writing apparatus according to a third embodiment 



of this invention together with a host system con- 
nected thereto; 

Fig. 1 0 is a block diagram showing an optical disc 
writing apparatus according to a fourth embodiment 
5 of this invention together with a host system con- 
nected thereto; 

Fig. 11 is a block diagram showing an optical disc 
writing apparatus according to a fifth embodiment 
of this invention together with a host system con- 

10 nected thereto; 

Fig. 12 is a block diagram showing an optical disc 
writing apparatus according to a sixth embodiment 
of this invention together with a host system con- 
nected thereto; 

1 $ Fig. 13 is a block diagram showing an optical disc 
writing apparatus according to a seventh embodi- 
ment of this invention together with a host system 
connected thereto; and 

Fig. 14 is a block diagram showing an optical disc 
20 writing apparatus according to an eighth embodi- 
ment of this invention together with a host system 
connected thereto. 

Description of the Preferred Embodiment: 

25 

[0020] Referring to Fig. 1 , description will first proceed 
of a conventional optical disc writing apparatus in order 
to facilitate an understanding of the present invention. 
Fig. 1 illustrates a conventional optical disc writing ap- 

30 paratus 1 00' together with a conventional host system 
200'. The optical disc writing apparatus 100' is for writ- 
ing, in cooperation with the host system 200', contents 
of a first optical disc 11 into a second optical disc 12. 
The first optical disc 1 1 may be a CD-ROM disc or a CD- 

35 DA disc. The second optical disc 1 2 may be an addition- 
ally-recordable otpical disc such as a CD-R disc, a CD- 
RW disc, a DVD-RAM disc, or a MO disc. 
[0021] The illustrated optical disc writing apparatus 
1 00' is connected to the host system 200* through a host 

40 interface (l/F) 210. The optical disc writing apparatus 
100' is an apparatus which enables reading of data from 
the first optical disc 1 1 and supplying of the read data to 
the host system 200* through the host interface 21 0, and 
which enables reception of data supplied from the host 

45 system 200' through the host interface 210 and writing 
of the supplied data into the second optical disc 12. The 
optical disc writing apparatus 100' is called a drive. 
[0022] The optical disc writing apparatus 1 00' com- 
prises a pickup 1 1 0 for reading data from the first optical 

so disc 1 1 to produce a radio frequency (RF) signal and for 
writing, in response to a laser driving signal which will 
later described, data in the second optical disc 12, a 
reading portion 120' for supplying the host system 200' 
through the host interface 210 with the read data from 

55 the first optical disc 1 1 by using the pickup 1 1 0, a writing 
portion 130' for writing, in the second optical disc 12 by 
using the pickup 110, the supplied data from the host 
system 200' through the host interface 210. 
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[0023] The optical disc writing apparatus 100* is op- 
erable in either a reading mode or a writing mode. In the 
reading mode, the first optical disc 11 is loaded in the 
optical disc writing apparatus 1 00* as illustrated at a sol- 
id line in Fig. 1 and the reading portion 120' is put into 
an activated state. In the writing mode, the second op- 
tical disc 12 is loaded in the optical disc writing appara- 
tus 1 00' by replacing the first optical disc 1 1 with the sec- 
ond optical disc 12 as illustrated at an arrow A in Fig. 1 
and the writing portion 130' is put into an activated state. 
[0024] The reading portion 1 20' comprises a radio fre- 
quency (RF) amplifier 121 connected to the pickup 110, 
a binary coding circuit 1 22 connected to the RF amplifier 

121 , an eight to fourteen modulation (EFM) demodulat- 
ing circuit 123 connected to the binary coding circuit 

1 22, a decoding processing circuit 1 24 connected to the 
EFM demodulating circuit 123 and to the host interlace 
210. Supplied with the RF signal from the pickup 110, 
the FR amplifier 121 amplifies the RF signal to produce 
an amplified signal. Supplied with the amplified signal 
from the RF amplifier 121 , the binary coding circuit 122 
binary codes the amplified signal to produce a binary 
coded signal. Supplied with the binary coded signal from 
the binary coded signal, the EFM demodulating circuit 

123 EFM demodulates the binary coded signal to pro- 
duce an EFM demodulated signal. Supplied with the 
EFM demodulated signal from the EFM demodulating 
circuit 1 23, the decoding processing circuit 1 24 decodes 
the EFM demodulated signal to produce a decoding 
processed signal. 

[0025] The decoding processed signal is supplied to 
the host system 200' through the host interface 210. In 
addition, the decoding processing circuit 124 carries 
out, on the EFM demodulated signal, extraction of nec- 
essary data, an error detection, an error collection, and 
so on. Furthermore, a combination of the EFM demod- 
ulating circuit 123 and the decoding processing circuit 

124 is called a decoder (123, 124). 

[0026] On the other hand, the writing portion 130' 
comprises an encoding processing circuit 131 connect- 
ed to the host interface 210, an EFM modulating circuit 
132 connected to the encoding processing circuit 131 1 
a strategy adding circuit 1 33 connected to the EFM mod- 
ulating circuit 1 32, and a laser driver 134 connected to 
the strategy adding circuit 133 and to the pickup 110. 
The encoding processing circuit 131 is supplied with us- 
er data from the host system 200* through the host in- 
terface 210. The encoding processing circuit 131 en- 
codes the user data to produce encoding processed da- 
ta. Supplied with the encoding processed data from the 
encoding processing circuit 131, the EFM modulating 
circuit 132 EFM modulates the encoding processed da- 
ta to produce an EFM modulated signal. Supplied with 
the EFM modulated signal from the EFM modulating cir- 
cuit 132, the strategy adding circuit 133 adds a strategy 
to the EFM modulated signal to produce a strategy add- 
ed signal. Responsive to the strategy added signal, the 
laser driver 134 produces the above-mentioned laser 



driving signal. 

[0027] The laser driving signal is sent to the pickup 
110. The encoding processing circuit 1 31 carries out, on 
the user data, an addition of an error code, a CD format 

5 transformation, and so on. In addition, the "strategy" 
means performing optimization to match the second op- 
tical disc 12 with the first optical disc 11. Furthermore, 
a combination of the encoding processing circuit 131 
and the EFM modulating circuit 132 is called an encoder 

10 (131,132). 

[0028] In addition, inasmuch as signal processing is 
digitally carried out in both the decoder (123, 124) and 
the encoder (131, 132), the decoder and the encoder 
are collectively called a digital signal processing portion 

15 (123,124,131,132). 

[0029] The optical disc writing apparatus 1 00' further 
comprises a servo controller 150 and a spindle motor 
151 for rotatably driving an optical disc (namely, the first 
optical disc 1 1 or the second optical disc 1 2). The servo 

20 controller 1 50 controls the spindle motor 151. 

[0030] As described above, the conventional optical 
disc writing apparatus 100* contains the digital signal 
processing portion (123, 124, 131 , 132). As a result, the 
conventional optical disc writing apparatus 100' is dis- 

25 advantageous in that a lot of parts are required and it is 
complicated in structure, as mentioned in the preamble 
of the instant specification. 

[0031] Referring to Fig. 2, the description will proceed 
to a simplified optical disc writing apparatus 1 00 accord - 

30 ing to a first embodiment of this invention. The illustrated 
simplified optical disc writing apparatus 100 is similar in 
structure and operation to the conventional optical disc 
writing apparatus 100* illustrated in Fig. 1 except that 
the reading portion and the writing portion are different 

35 in structure from those in illustrated in Fig. 1 . According- 
ly, the reading portion and the writing portion are depict- 
ed at symbols of 120 and 130, respectively. 
[0032] In addition, inasmuch as structure of the sim- 
plified optical disc writing apparatus 1 00 is modified from 

40 the conventional optical disc writing apparatus 1 00', the 
host system connected to this optical disc writing appa- 
ratus 100 is also different from that illustrated in Fig. 1 
in the manner which will later become clear. Accordingly, 
the host system is depicted at a symbol of 200. 

45 [0033] The reading portion 1 20 consists of the RF am- 
plifier 121 and the binary coding circuit 122. In other 
words, the reading portion 120 is a portion obtained by 
deleting both the EFM demodulating circuit 1 23 and the 
decoding processing circuit 124 (namely, the decoder 

50 (1 23, 1 24) which consists of one part of the digital signal 
processing portion) from the conventional reading por- 
tion 120*. 

[0034] On the other hand, the writing portion 1 30 con- 
sists of the strategy adding circuit 133 and the laser driv- 
55 er 1 34. In other words, the writing portion 1 30 is a portion 
obtained by deleting both the encoding processing cir- 
cuit 131 and the EFM modulating circuit 132 (namely, 
the encoder (131. 132) which consists of a remaining 
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part of (he digital signal processing portion) from the 
conventional writing portion 130*. 
[0035] That is. the simplified optical disc writing appa- 
ratus 100 according to the first embodiment is an appa- 
ratus obtained by deleting all the digital signal process- 
ing portion (123, 124, 131. 132) from the conventional 
optical disc writing apparatus 100'. 
[0036] In the manner which is described above, inas- 
much as all the digital signal processing portion (123, 
124, 131 , 132) is deleted from the conventional optical 
writing apparatus 1 00', in place of this, the host system 
200 carries out, by using software 300, a processing car- 
ried out by the digital signal processing portion (123, 
124,131,132). 

[0037] At any rate, inasmuch as ail the digital signal 
processing portion (123, 124, 1 31, 132) contained in the 
conventional optical disc writing apparatus 100' is delet- 
ed from the conventional optical disc writing apparatus 
100', it is possible for the simplified optical disc writing 
apparatus 100 according to the first embodiment of this 
invention to reduce the number of parts in comparison 
with the conventional optical disc writing apparatus 100* 
and it results in simplifying circuitry in the optical disc 
writing apparatus 100. 

[0038] With this structure, in the reading mode, the 
binary coded signal produced by the binary coding cir- 
cuit 122 is supplied to the host system 200 through the 
host interface 21 0. Responsive to the binary coded sig- 
nal, the host system 200 carries out, by using the soft- 
ware 300, each processing of an EFM demodulating 
processing, a decoding processing, an encoding 
processing, and an EFM modulating processing. In oth- 
er words, the simplified optical disc writing apparatus 
100 makes the host system 200 process all the digital 
signal processing portion (123, 124, 131, 132) by the 
software 300. 

[0039] More specifically, in the reading mode, the sim- 
plified optical disc writing apparatus 1 00 makes the host 
system 200 carry out, by using the software 300, the 
EFM demodulating processing for EFM demodulating 
the binary coded signal to produce EFM demodulated 
data and the decoding processing for decoding the EFM 
demodulated data. In the writing mode, the simplified 
optical disc writing apparatus 100 makes the host sys- 
tem 200 carry out, by using the software 300, the en- 
coding processing for encoding user data to be written 
to produce encoding processed data and the EFM mod- 
ulating processing for EFM modulating the encoding 
processed data to produce the EFM modulated signal. 
[0040] In the simplified optical disc writing apparatus 
100, the strategy adding circuit 133 receives the EFM 
modulated signal from the host system through the host 
interface 210. 

[0041] Referring now to Fig. 3, the description will pro- 
ceed to structure (hardware) of the host system 200. 
The host system 200 is connected to the host interface 
210 and comprises a central processing unit (CPU) 220, 
a read only memory (ROM) 230. a random access mem- 



ory (RAM) 240, and a hard disc drive (HDD) 250. 
[0042] The hard disc drive 250 stores user data 151, 
a conversion or translation program 252 corresponding 
to the above-mentioned software 300, writing software 

5 253, and driver software 254 for driving the optical disc 
writing apparatus 100 therein. 
[0043] In addition, the host system 200 illustrated in 
Rg. 3 is an example and may be restricted to this ex- 
ample. For example, although the conversion program 

10 252 is stored in the hard disc drive 250 in the example 
illustrated in Fig. 3, the conversion program 252 may be 
stored in the ROM 230 or the RAM 240. 
[0044] Referring now to Figs. 4, 5A, 5B, 6, 7A. and 
7B, the description will proceed to a processing carried 

is out by the software 300 in Fig. 2 (the conversion pro- 
gram 252 in Fig. 3). Fig. 4 illustrates operation where 
data is read from the first optical disc 11 while Fig. 6 
illustrates operation where date is written in the second 
optical disc 12. 

20 [0045] Referring first to Fig. 4, 5A, and 5B in addition 
to Fig. 2, the description will proceed to the operation 
on reading data from the first optical disc 11 . 
[0046] Under the control of the servo controller 1 50, 
the spindle motor 1 51 rotates the first optical disc 11 . In 

25 this state, the pickup 1 1 0 reads data from the first optical 
disc 11 to produce the RF signal. Supplied with the RF 
signal, the RF amplifier 121 amplifies the RF signal to 
produce the amplified signal. Supplied with the amplified 
signal, the binary coding circuit 122 binary codes the 

30 amplified signal to produce the binary coded signal. The 
binary coded signal is supplied to the host system 200 
through the host interface 210. 
[0047] As shown in Fig. 4, in the host system 200, the 
software 300 receives the above-mentioned binary cod- 

35 ed signal as directly read data from the drive (the sim- 
plified optical writing apparatus 100) at a step S301 . The 
step S301 is followed by a step S302 at which the soft- 
ware 300 carries out an EFM conversion or translation. 
That is, at the step S302, the software 300 EFM demod- 

io ulates the binary coded signal to produce the EFM de- 
modulated data. More specifically, the software 300 
converts data of fourteen bits into data of eight bits. The 
converted data has a data structure illustrated in Fig. 
5A. That is, the converted data comprises a read in area 

45 (LI A), a user data area, and a read out area (LOA). The 
user data area stores a plurality of data blocks (sectors) 
each of which is illustrated in Fig. 5B. That is, each data 
block comprises a synchronization field (SYNC), a 
headerfield (HEADER), a user data field (USER DATA), 

so an EDC field (EDC), a blank field (BLANK), and an ECC 
field (ECC). The EFM conversion at the step S302 cor- 
responds to an EFM demodulation which is carried out 
by the EFM demodulating circuit 123 (Fig. 1). 
[0048] The step S302 proceeds to a step S303 at 

55 which the software 300 extracts necessary data (that is, 
a part of the user data field (USER DATA) in Fig. 5B) as 
extracted user data and detects, by using an error de- 
tection code (EDC) of the EDC field, whether or not any 
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error occurs in the extracted user data. If any error oc- 
curs (YES in a step S304), the software 300 corrects, 
by using an error correcting code (ECC) of the ECC field, 
the error in the extracted user data at a step S305. If 
error correction is possible (YES in a step S306), the 
software 300 takes error-corrected data as the user data 
251 (Fig. 3) in the hard disc drive 250 at a step S307. 
[0049] In addition, the software 300 judges at the step 
S304 that no error occurs (NO in a step S304), the step 
S304 is also succeeded by the step S307 at which the 
software 300 takes the extracted user data as the user 
data 251 in the hard disc drive 250. 
[0050] On the other hand, the software 300 judges at 
the step S306 that error correction is not possible (NO 
in the step S306), the step S306 is followed by a step 
S308 at which the software 300 instructs rereading to 
turn back to the step S301 again in order to repeat the 
above-mentioned operation. 

[0051] A processing from the step S303 to the step 
S306 corresponds to a processing for decoding the EFM 
demodulated data, namely, to a decoding processing 
which is carried out by the decoding processing circuit 
124 (Fig. 1). The above-mentioned operation is an op- 
eration on reading data from the first optical disc 11 . 
[0052] Next, referring to Figs. 6, 7A, and 7B in addition 
to Fig. 2, the description will proceed to the operation 
on writing the userdata 251 (Fig. 3) in the second optical 
disc 12. 

[0053] In this event, the first optical disc 11 is first re- 
placed to the second optical disc 12 as illustrated in the 
arrow A in Fig. 2. Under the circumstances, under the 
control of the servo controller 1 50, the spindle motor 1 51 
is driven to rotate the second optical disc 1 2. 
[0054] In this state, the software 300 first obtains the 
user data 251 to be written at a step S311. The step 
S31 1 proceeds to a step S31 2 at which the software 300 
adds an error code (EDC/ECC) to the user data 251. 
Data obtained by this processing is data as illustrated 
in Fig. 7A. That is, this data is identical with that illus- 
trated in Fig. 5B and comprises the synchronization field 
(SYNC), the header field (HEADER), the userdata field 
(USER DATA), the EDC field (EDC), the blank field 
(BLAND, and the ECC field (ECC). The step S312 is 
succeeded by a step S313 at which the software 300 
carries out a CD format conversion on this data as a 
data block to obtain data as illustrated in Fig. 7B. The 
data illustrated Fig. 7B has structure which is identical 
with that illustrated in Fig. 5 A. That is, data obtained by 
this conversion comprises the read in area (LI A), the us- 
er data area, and the lead out area (LOA). A processing 
of the step S312 and the step S313 corresponds to a 
processing for encoding the user data to produce the 
encoding processed data, namely, to the encoding 
processing which is carried out by the encoding 
processing circuit 131 (Fig. 1). 

[0055] The step S313 is followed by a step S314 at 
which the software 300 carries out an EFM conversion 
on the data illustrated in Fig. 7B. That is. at the step 



S314, the software 300 EFM modulates the decoding 
processed data to produce the EFM modulated signal. 
Specifically, the software converts, in conformity to a CD 
standard, a block of eight bits to a block of fourteen bits. 

5 A processing in the step S31 4 corresponds to an EFM 
modulation which is carried out by the EFM modulating 
circuit 132 (Fig. 1). The step S314 proceeds to a step 
S315 at which the software 300 transfers the data ob- 
tained in the manner described above to the drive (the 

10 simplified optical disc writing apparatus 100). 

[0056] Accordingly, the EFM modulated signal is sent 
from the host system 200 through the host interface 210 
to the strategy adding circuit 1 33 in the simplified optical 
disc writing apparatus 100. The strategy adding circuit 

15 133 adds the strategy to the EFM modulated signal to 
produce the strategy added signal. Responsive to the 
strategy added signal, the laser driver 1 34 produces the 
laser driving signal. Responsive to the laser driving sig- 
nal, the pickup 1 1 0 writes data in the second optical disc 

20 12. The above-mentioned operation is the operation on 
writing the user data 251 in the second optical disc 12. 
[0057] Although all the digital signal processing por- 
tion (123, 124, 131, 132) is deleted from the convention- 
al optical disc writing apparatus 100' in the above-men- 

25 tioned first embodiment, it is not always necessary for 
all to delete, and a part of the digital signal processing 
portion may be deleted in the manner which will later 
described in following embodiments. 
[0058] Referring to Fig. 8, the description will proceed 

30 to a simplified optical disc writing apparatus 100A ac- 
cording to a second embodiment of this invention. The 
illustrated simplified optical disc writing apparatus 1 00A 
is similar in structure and operation to the simplified op- 
tical disc writing apparatus 100 illustrated in Fig. 2 ex- 

35 ceptthat the reading portion is different in structure frojri 
that in illustrated in Fig. 2. Accordingly, the reading por- 
tion is depicted at a symbol of 120 A. 
[0059] In addition, inasmuch as structure of the sim- 
plified optical disc writing apparatus 100A is modified 

40 from the simplified optical disc writing apparatus 100, 
the host system connected to this optical disc writing ap- 
paratus 1 00A is also different from that illustrated in Fig. 
2 in the manner which will later become clear. Accord- 
ingly, the host system is depicted at a symbol of 200A. 

45 [0060] The reading portion 120A comprises not only 
the RF amplifier 121 and the binary coding circuit 122 
but also the EFM demodulating circuit 123. In other 
words, the reading portion 1 20A is a portion obtained by 
deleting the decoding processing circuit 124 from the 

so conventional reading portion 120'. 

[0061 ] That is, the simplified optical disc writing appa- 
ratus 100A according to the second embodiment is an 
apparatus obtained by deleting a part (1 24, 1 31 , 1 32) of 
the digital signal processing portion (1 23 , 1 24, 1 3 1 , 1 32) 

55 from the conventional optical disc writing apparatus 
100'. 

[0062] In the manner which is described above, inas- 
much as the part (124. 131. 132) of the digital signal 
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processing portion (123, 124, 131, 132) is deleted from 
the conventional optical writing apparatus 100', in place 
of this, the host system 200A carries out. by using soft- 
ware 300A. a processing carried out by this part (124. 
131, 132) of the digital signal processing portion (123, 
124, 131, 132). 

[0063] At any rate, inasmuch as the part (124, 131, 
132) of the digital signal processing portion (123, 124, 
1 3 1 , 1 32) contained in the conventional optical disc writ- 
ing apparatus 100' is deleted from the conventional op- 
tical disc writing apparatus 1 00', it is possible for the sim- 
plified optical disc writing apparatus 1 00A according to 
the second embodiment of this invention to reduce the 
number of parts in comparison with the conventional op- 
tical disc writing apparatus 100' and it results in simpli- 
fying circuitry in the optical disc writing apparatus 100A. 
[0064] Referring to Fig. 9, the description will proceed 
to a simplified optical disc writing apparatus 100B ac- 
cording to a third embodiment of this invention. The il- 
lustrated simplified optical disc writing apparatus 100B 
is similar in structure and operation to the simplified op- 
tical disc writing apparatus 100 illustrated in Fig. 2 ex- 
cept that the writing portion is different in structure from 
that in illustrated in Fig. 2. Accordingly, the writing por- 
tion is depicted at a symbol 130A. 
[0065] In addition, inasmuch as structure of the sim- 
plified optical disc writing apparatus 100B is modified 
from the simplified optical disc writing apparatus 100, 
the host system connected to this optical disc writing ap- 
paratus 1 00B is also different from that illustrated in Fig. 
2 in the manner which will later become clear. Accord- 
ingly, the host system is depicted at a symbol of 200B. 
[0066] The writing portion 130A comprises not only 
the strategy adding circuit 133 and the laser driver 134 
but also the EFM modulating circuit 132. In other words, 
the writing portion 1 30A is a portion obtained by deleting 
the encoding processing circuit 131 from the conven- 
tional writing portion 130*. 

[0067] That is , th e s i mpl if ied optical disc writi ng appa- 
ratus 1 00B according to the third embodiment is an ap- 
paratus obtained by deleting a part (123, 124, 131) of 
the digital signal processing portion (123, 124,131, 132) 
from the conventional optical disc writing apparatus 
100'. 

[0068] In the manner which is described above, inas- 
much as the part (123, 124, 131) of the digital signal 
processing portion (123, 124, 131, 132) is deleted from 
the conventional optical writing apparatus 100', in place 
of this, the host system 200B carries out, by using soft- 
ware 300B, a processing carried out by this part (123, 
124, 131) of the digital signal processing portion (123, 
124, 131, 132). 

[0069] At any rate, inasmuch as the part (123, 124, 
131) of the digital signal processing portion (123, 124, 
131,1 32) contained in the conventional optical disc writ- 
ing apparatus 100' is deleted from the conventional op- 
tical disc writing apparatus 1 00', it is possible for the sim- 
plified optical disc writing apparatus 100B according to 



the third embodiment of this invention to reduce the 
number of parts in comparison with the conventional op- 
tical disc writing apparatus 1 00' and it results in simpli- 
fying circuitry in the optical disc writing apparatus 1 00B. 

5 [0070] Referring to Fig. 10, the description will pro- 
ceed to a simplified optical disc writing apparatus 100C 
according to a fourth embodiment of this invention. The 
illustrated simplified optical disc writing apparatus 100C 
is similar in structure and operation to the conventional 

10 optical disc writing apparatus 100' illustrated in Fig. 1 
except that only the writing portion is modified to that in 
illustrated in Fig. 2. 

[0071] In addition, inasmuch as structure of the sim- 
plified optical disc writing apparatus 100C is modified 

15 from the conventional optical disc writing apparatus 
100', the host system connected to this optical disc writ- 
ing apparatus 1 00C is also different from that illustrated 
in Fig. 1 in the manner which will later become clear. 
Accordingly, the host system is depicted at a symbol of 

20 200C. 

[0072] That is, the simplified optical disc writing appa- 
ratus 100C according to the fourth embodiment is an 
apparatus obtained by deleting a part (131 , 132) of the 
digital signal processing portion (123, 124, 131, 132) 
25 from the conventional optical disc writing apparatus 
100'. 

[0073] In the manner which is described above, inas- 
much as the part (131,1 32) of the digital signal process- 
ing portion (123, 124, 131 , 132) is deleted from thecon- 
30 ventional optical writing apparatus 1 00', in place of this, 
the host system 200C carries out, by using software 
300. a processing carried out by this part (131 . 132) of 
the digital signal processing portion (123, 124, 131, 
132). 

35 [0074] At any rate, inasmuch as the part (131 , 132) of 
the digital signal processing portion (1 23, 1 24, 1 31 , 1 32) 
contained in the conventional optical disc writing appa- 
ratus 100' is deleted from the conventional optical disc 
writing apparatus 100', it is possible for the simplified 

*o optical disc writing apparatus 1 00C according to the 
fourth embodiment of this invention to reduce the 
number of parts in comparison with the conventional op- 
tical disc writing apparatus 100' and it results in simpli- 
fying circuitry in the optical disc writing apparatus 1 00C. 

45 [0075] Referring to Fig. 11, the description will pro- 
ceed to a simplified optical disc writing apparatus 1O0D 
according to a fifth embodiment of this invention. The 
illustrated simplified optical disc writing apparatus 100D 
is similar in structure and operation to the conventional 

so optical disc writing apparatus 100' illustrated in Fig. 1 
except that anly the reading portion is modified to that 
in illustrated in Fig. 2. 

[0076] In addition, inasmuch as structure of the sim- 
plified optical disc writing apparatus 100D is modified 
55 from the conventional optical disc writing apparatus 
100', the host system connected to this optical disc writ- 
ing apparatus 1 00D is also different from that illustrated 
in Fig. 1 in the manner which will later become clear. 
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Accordingly, the host system is depicted at a symbol of 
200D. 

[0077] That is, the simplified optical disc writing appa- 
ratus 100D according to the fifth embodiment is an ap- 
paratus obtained by deleting a part ( 1 23, 1 24) of the dig- 
ital signal processing portion (123, 124, 131, 132) from 
the conventional optical disc writing apparatus 100'. 
[0078] In the manner which is described above, inas- 
much as the part (1 23, 1 24) of the digital signal process- 
ing portion (123, 124, 131 , 132) is deleted from the con- 
ventional optical writing apparatus 100'. in place of this, 
the host system 200D carries out, by using software 
300, a processing carried out by this part (123, 124) of 
the digital signal processing portion (123, 124, 131, 
132). 

[0079] At any rate, inasmuch as the part (i 23, 1 24) of 
the digital signal processing portion (1 23, 1 24, 1 31 , 1 32) 
contained in the conventional optical disc writing appa- 
ratus 100* is deleted from the conventional optical disc 
writing apparatus 100', it is possible for the simplified 
optical disc writing apparatus 1 00D according to the fifth 
embodiment of this invention to reduce the number of 
parts in comparison with the conventional optical disc 
writing apparatus 100' and it results in simplifying cir- 
cuitry in the optical disc writing apparatus 1 00D. 
[0080] Referring to Fig. 12, the description will pro- 
ceed to a simplified optical disc writing apparatus 100E 
according to a sixth embodiment of this invention. The 
illustrated simplified optical disc writing apparatus 100 
is similar in structure and operation to the conventional 
optical disc writing apparatus 100' illustrated in Fig. 1 
except that the reading portion is modified into that illus- 
trated in Fig. 8 and the writing portion is modified into 
that illustrated in Fig. 9. 

[0081] In addition, inasmuch as structure of the sim- 
plified optical disc writing apparatus 100E is modified 
from the conventional optical disc writing apparatus 
1 00', the host system connected to this optical disc writ- 
ing apparatus 1 00E is also different from that illustrated 
in Fig. 1 in the manner which will later become clear. 
Accordingly, the host system is depicted at a symbol of 
200E. 

[0082] That is, the simplified optical disc writing appa- 
ratus 100E according to the sixth embodiment is an ap- 
paratus obtained by deleting a part (1 24, 1 31 ) of the dig- 
ital signal processing portion (123, 124, 131, 132) from 
the conventional optical disc writing apparatus 100'. 
[0083] In the manner which is described above, inas- 
much as the part (1 24, 1 31 ) of the digital signal process- 
ing portion (1 23, 1 24, 1 31 , 1 32) is deleted from the con- 
ventional optical writing apparatus 100', in place of this, 
the host system 200E carries out, by using software 
300E, a processing carried out by this part (1 24, 1 31 ) of 
the digital signal processing portion (123, 124, 131, 
132). 

[0084] At any rate, inasmuch as the part (1 24, 1 31 ) of 
the digital signal processing portion (1 23, 1 24, 1 31 , 1 32) 
contained in the conventional optical disc writing appa- 



ratus 100' is deleted from the conventional optical disc 
writing apparatus 100', it is possible for the simplified 
optical disc writing apparatus 100E according to the 
sixth embodiment of this invention to reduce the number 
5 of parts in comparison with the conventional optical disc 
writing apparatus 100* and it results in simplifying cir- 
cuitry in the optical disc writing apparatus 100E. 
[0085] Referring to Fig. 13, the description will pro- 
ceed to a simplified optical disc writing apparatus 1 0OF 
10 according to a seventh embodiment of this invention. 
The illustrated simplified optical disc writing apparatus 
100F is similar in structure and operation to the conven- 
tional optical disc writing apparatus 100' illustrated in 
Fig. 1 except that only the reading portion is modified 
into that in illustrated in Fig. 8. 
[0086] In addition, inasmuch as structure of the sim- 
plified optical disc writing apparatus 100F is modified 
from the conventional optical disc writing apparatus 
100", the host system connected to this optical disc writ- 
he ing apparatus 1 0OF is also different from that illustrated 
in Fig. 1 in the manner which will later become clear. 
Accordingly, the host system is depicted at a symbol of 
200F. 

[0087] That is, the simplified optical disc writing appa- 
ls ratus 100F according to the seventh embodiment is an 
apparatus obtained by deleting a part (1 24) of the digital 
signal processing portion (1 23, 1 24, 1 31 , 1 32) from the 
conventional optical disc writing apparatus 100*. 
[0088] In the manner which is described above, inas- 
30 much as the part (124) of the digital signal processing 
portion(l23, 124. 131, 132) is deleted from the conven- 
tional optical writing apparatus 100', in place of this, the 
host system 200F carries out, by using software 300F, 
a processing carried out by this part (124) of the digital 
35 signal processing portion (123, 124, 131 , 132). ^ - 
[0089] At any rate, inasmuch as the part (124) of the 
digital signal processing portion (123, 124, 131, 132) 
contained in the conventional optical disc writing appa- 
ratus 100' is deleted from the conventional optical disc 
40 writing apparatus 100', it is possible for the simplified 
optical disc writing apparatus 1 0OF according to the sev- 
enth embodiment of this invention to reduce the number 
of parts in comparison with the conventional optical disc 
writing apparatus 100' and it results in simplifying cir- 
45 cuitry in the optical disc writing apparatus 100F. 

[0090] Referring to Fig. 14, the description will pro- 
ceed to a simplified optical disc writing apparatus 100G 
according to an eighth embodiment of this invention. 
The illustrated simplified optical disc writing apparatus 
so 1 00G is similar in structure and operation to the conven- 
tional optical disc writing apparatus 100' illustrated in 
Fig. 1 except that only the writing portion is modified into 
that illustrated in Fig. 9. 

[0091] In addition, inasmuch as structure of the sim- 
55 plified optical disc writing apparatus 100G is modified 
from the conventional optical disc writing apparatus 
1 00'. the host system connected to this optical disc writ- 
ing apparatus 1 0OG is also different from that illustrated 
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in Fig. 1 in the manner which will later become clear. 
Accordingly, the host system is depicted at a symbol of 
200G. 

[0092] That is. the simplified optical disc writing appa- 
ratus 100G according to the eighth embodiment is an 
apparatus obtained by deleting the part (1 31 ) of the dig- 
ital signal processing portion (123, 124, 131, 132) from 
the conventional optical disc writing apparatus 100'. 
[0093] In the manner which is described above, inas- 
much as the part (131) of the digital signal processing 
portion (1 23, 1 24, 131,1 32) is deleted from the conven- 
tional optical writing apparatus 100\ in place of this, the 
host system 200G carries out. by using software 300G, 
a processing carried out by this part (1 31 ) of the digital 
signal processing portion (123, 124, 131, 132). 
[0094] At any rate, inasmuch as the part (1 31 ) of the 
digital signal processing portion (123, 124, 131, 132) 
contained in the conventional optical disc writing appa- 
ratus 100' is deleted from the conventional optical disc 
writing apparatus 100*. it is possible for the simplified 
optical disc writing apparatus 100G according to the 
eighth embodiment of this invention to reduce the 
number of parts in comparison with the conventional op- 
tical disc writing apparatus 100' and it results in simpli- 
fying circuitry in the optical disc writing apparatus 1 0OG. 
[0095] While this invention has thus far been de- 
scribed in conjunction with preferred embodiments 
thereof, it is to be understood that modifications will be 
apparent to those skilled in the art without departing 
from the scope of the invention. 
[0096] Each feature disclosed in this specification 
(which term includes the claims) and/or shown in the 
drawings may be incorporated in the invention inde- 
pendently of other disclosed and/or illustrated features. 
[0097] The text of the abstract filed herewith is repeat- 
ed here as part of the specification. 
[0098] In order to reduce the number of parts, at least 
one part of a digital signal processing portion of an op- 
tical disc writing apparatus is carried out in a host system 
by using software. Picked up from a first optical disc by 
a pickup, amplified by a RF amplifier, and binary-coded 
by a binary-coding circuit, a binary-coded signal is sup- 
plied to the host system through a host interface. The 
software carries out processing for EFM-demodulation 
of the binary-coded signal, processing for decoding of 
the EFM-demodulated signal, processing for encoding 
of user data, and processing for EFM-modulation of the 
encoded signal. The EFM-modulated signal has strate- 
gy added in a strategy-adding circuit, and is converted 
into a laser-driving signal in a laser driver. Responsive 
to the laser-driving signal, the pickup writes data into a 
second optical disc. 



Claims 

1 . A simplified optical disc writing apparatus connect- 
ed orconnectable to a host system, said simplified 



optical disc writing apparatus reading, read data, 
data from a first optical disc to supply the read data 
to said host system, said simplified optical disc writ- 
ing apparatus writing, in a second optical disc, data 
5 supplied from said host system, wherein 

said simplified optical disc writing apparatus 
making said host system process at least one 
part of a digital signal processing portion by 
10 software stored in said host system, 

said simplified optical disc writing apparatus 
comprising at least: 

a pickup for reading data out of said first 
15 optical disc to produce a radio frequency 

(RF) signal, said pickup writing, in re- 
sponse to a laser driving signal, data in said 
second optical disc; 

a radio frequency (RF) amplifier for ampli- 
20 fying the RF signal to produce an amplified 

signal; 

a binary coding circuit for binary coding the 
amplified signal to produce a binary coded 
signal; 

25 a strategy adding circuit for adding a strat- 

egy to an eight to fourteen modulation 
(EFM) modulated signal supplied from said 
host system to produce a strategy added 
signal; and 

30 a laser driver for producing said laser driv- 

ing signal in response to the strategy add- 
ed signal. 

2. A simplified optical disc writing apparatus as 
35 claimed in claim 1, wherein said simplified optical 

disc writing apparatus supplies the binary coded 
signal to said host system; 

said simplified optical disc writing apparatus 

40 making said host system carry out, by using 

said software, an EFM demodulating process- 
ing for EFM demodulating the binary coded sig- 
nal to produce EFM demodulated data and a 
decoding processing for decoding the EFM de- 

45 modulated data, and said simplified optical disc 

writing apparatus making said host system car- 
ry out, by using said software, an encoding 
processing for encoding user data to be written 
to produce encoding processed data and an 

so EFM modulating processing for EFM modulat- 

ing the encoding processed data to produce the 
EFM modulated signal; and 
said simplified optical disc writing apparatus re- 
ceiving the EFM modulated signal from said 

55 host system. 

3. A simplified optical disc writing apparatus as 
claimed in claim 1, wherein said simplified optical 



10 



BNSOOCID- <EP 1 > 



19 



EP 1 094 449 A2 



20 



disc writing apparatus further comprises an EFM 
demodulating circuit for EFM demodulating the bi- 
nary coded signal to produce EFM demodulated da- 
ta, said simplified optical disc writing apparatus sup- 
plying the EFM demodulated data to said host sys- 5 
tern; 

said simplified optical disc writing apparatus 
making said host system carry out, by using 
said software, a decoding processing for de- io 
coding the EFM demodulated data, and said 
simplified optical disc writing apparatus making 
said host system carry out, by using said soft- 
ware, an encoding processing for encoding us- 
er data to be written to produce encoding proc- is 
csscc data and an EFM modulating processing 
fo* EFM modulating the encoding processed 
aiv* to p'od jce the EFM modulated signal; and 
^i*o v npiihcd optical disc writing apparatus re- 
ce*v*x; nc EFM modulated signal from said 20 

4. a :^r^co ocic.il disc writing apparatus as 
c».i«mco *r ci irf^ 1 wherein said simplified optical 
cisc *M,rg .ippo.itus supplies the binary coded %s 
SigrW i : s.t»d f>cst system; 

s.i<i simoiif cd optical disc writing apparatus 
nv,*uno satd host system carry out, by using 
sa»a software, an EFM demodulating process- 30 
»nc tor E FM demodulating the binary coded sig- 
nrf to produce EFM demodulated data and a 
accocmc processing for decoding the EFM de- 
mcdu ated data, and said simplified optical disc 
writing apparatus making said host system car- 35 
ry out. by using said software, an encoding 
processing for encoding user data to be written 
to produce encoding processed data; and 
said simplified optical disc writing apparatus re- 
ceiving the encoding processed data from said *o 
host system and said simplified optical disc 
writing apparatus further comprising an EFM 
mcdutatmg circuit for EFM modulating the en- 
coding processed data to produce the EFM 
modulated signal. 4 $ 

5. A simplified optical disc writing apparatus as 
claimed in claim 1 , wherein said simplified optical 
disc writing apparatus further comprises an EFM 
demodulating circuit for EFM demodulating the bi- so 
nary coded signal to produce EFM demodulated da- 
ta and a decoding processing circuit for decoding 

the EFM demodulated data to produce decoding 
processed data, said simplified optical disc writing 
apparatus supplying the decoding processed data 55 
to said host system; 

said simplified optical disc writing apparatus 



making said host system carry out, by using 
said software, an encoding processing for en- 
coding user data to be written to produce en- 
coding processed data and an EFM modulating 
processing for EFM modulating the encoding 
processed data to produce the EFM modulated 
signal; and 

said simplified optical disc writing apparatus re- 
ceiving the EFM modulated signal from said 
host system. 

6. A simplified optical disc writing apparatus as 
claimed in claim 1, wherein said simplified optical 
disc writing apparatus supplies the binary coded 
signal to said host system; 

said simplified optical disc writing apparatus 
making said host system carry out, by using 
said software, an EFM demodulating process- 
ing for EFM demodulating the binary coded sig- 
nal to produce EFM demodulated data and a 
decoding processing for decoding the EFM de- 
modulated data; and 

said simplified optical disc writing apparatus re- 
ceiving user data to be written from said host 
system and said simplified optical disc writing 
apparatus further comprising an encoding 
processing circuit for encoding the user data to 
produce encoding processed data and an EFM 
modulating circuit for EFM modulating the en- 
coding processed data to produce the EFM 
modulated signal. 

7. A simplified optical disc writing apparatus - as 
claimed in claim 1, wherein said simplified optical 
disc writing apparatus further comprises an EFM 
demodulating circuit for EFM demodulating the bi- 
nary coded signal to produce EFM demodulated da- 
ta and said simplified optical disc writing apparatus 
supplying the EFM demodulated data to said host 
system; 

said simplified optical disc writing apparatus 
making said host system carry out, by using 
said software, a decoding processing for de- 
coding the EFM demodulated data, and said 
simplified optical disc writing apparatus making 
said host system carry out, by using said soft- 
ware, an encoding processing for encoding us- 
er data to be written to produce encoding proc- 
essed data; and 

said simplified optical disc writing apparatus re- 
ceiving the encoding processed data from said 
host system and said simplified optical disc 
writing apparatus further comprising an EFM 
modulating circuit for EFM modulating the en- 
coding processed data to produce the EFM 
modulated signal. 
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8. A simplified optical disc writing apparatus as 
claimed in claim 1, wherein said simplified optical 
disc writing apparatus further comprises an EFM 
demodulating circuit for EFM demodulating the bi- 
nary coded signal to produce EFM demodulated da- 
ta and said simplified optical disc writing apparatus 
supplying the EFM demodulated data to said host 
system; 

said simplified optical disc writing apparatus 
making said host system carry out, by using 
said software, a decoding processing for de- 
coding the EFM demodulated data; and 
said simplified optical disc writing apparatus re- 
ceiving user data to be written from said host 
system, said simplified optical disc writing ap- 
paratus further comprising an encoding 
processing circuit for encoding the user data to 
produce encoding processed data and an EFM 
modulating circuit for EFM modulating the en- 
coding processed data to produce the EFM 
modulated signal. 

9. A simplified optical disc writing apparatus as 
claimed in claim 1 , wherein said simplified optical 
disc writing apparatus further comprises an EFM 
demodulating circuit for EFM demodulating the bi- 
nary coded signal to produce EFM demodulated da- 
ta and a decoding processing circuit for decoding 
the EFM demodulated data to produce decoding 
processed data, said simplified optical disc writing 
apparatus supplying the decoding processed data 
to said host system; 

said simplified optical disc writing apparatus 
making said host system carry out, by using 
said software, an encoding processing for en- 
coding user data to be written to produce en- 
coding processed data; and 
said simplified optical disc writing apparatus re- 
ceiving the encoding processed data from said 
host system and said simplified optical disc 
writing apparatus further comprising an EFM 
modulating circuit for EFM modulating the en- 
coding processed data to produce the EFM 
modulated signal. 

1 0. A combination comprising an optical disc writing ap- 
paratus and a host system, the writing apparatus 
being for reading data from a first optical disc and 
supplying the read data to said host system and be- 
ing for writing, into a second optical disc, data sup- 
plied from said host system, 

the writing apparatus comprising at least: 

a pickup for reading data out of said first optical 
disc to produce a radio-frequency (RF) signal, 
and for writing, in response to a laser-driving 
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signal, data into said second optical disc; 
a radio-frequency (RF) amplifier for amplifying 
the RF signal to produce an amplified signal; 
a binary-coding circuit for binary-coding the 
amplified signal to produce a binary-coded sig- 
nal; 

a strategy-adding circuit for adding a strategy 
to an eight-to-fourteen-modulation (EFM) mod- 
ulated signal supplied from said host system to 
produce a strategy-added signal; and, 
a laser driver for producing said laser-driving 
signal in response to the strategy-added signal ; 
and the host system comprising: 

means for performing digital signal process- 
ing on a signal at a subsequent stage to the binary- 
coding and at a preceding stage to the strategy- 
adding. 

1 1 . The optical disc writing apparatus and host system 
of claim 10, wherein the means for performing dig- 
ital signal processing is software. 

12. The optical disc writing apparatus and host system 
of claim 1 0 or 1 1 , wherein the means for performing 
digital signal processing on the signal performs one 
or both of: 

(a) decoding an EFM-demodulated signal into 
a signal passed to the host system; and, 

(b) encoding a signal received from the host 
system into. an encoded signal. 

13. The optical disc writing apparatus and host system 
of claim 12, wherein the means for performing dig- 
ital signal processing on the signal also performs 
one or both of: 

(c) EFM-demodulating the binary coded signal 
into the EFM-demodulated signal; and, 

(d) EFM-modulating the encoded signal into the 
EFM modulated signal. 
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14. A method of reading data from a first optical disc 
and supplying the read data to a host system and 
of receiving data from the host system and writing 
the received data into a second optical disc, the 
method comprising the steps of: 

reading data out of said first optical disc to pro- 
duce a radio frequency (RF) signal; 
amplifying the RF signal to produce an ampli- 
fied signal; 

binary coding the amplified signal to produce a 
binary-coded signal; 

adding a strategy to an eight-to-fourteen-mod- 
ulation (EFM) modulated signal to produce a 
strategy-added signal; 
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producing a laser-driving signal from the strat- 
egy-added signal; and, 

writing, in response to said laser-driving signal, 
data into said second optical disc; 

5 

wherein digital signal processing is performed on a 
signal subsequent to the binary coding step and pri- 
or to the strategy-adding step. 

15. A method as in claim 14, wherein the digital signal 10 
processing is performed by software. 



16. A method as in claim 14 or 15, wherein the digital 
signal processing comprises one or more of the fol- 
lowing steps: 15 

(a) decoding an EFM-demodulated signal into 
a signal passed to the host system; and, 

(b) encoding a signal received from the host 
system into encoded data. 20 



17. A method as in claim 16, wherein the digital signal 
processing comprises one or more of the following 
steps: 

25 

(c) EFM-demodulating the binary coded signal 
into the EFM-demodulated signal; 

(d) EFM-modulating the encoded data into an 
EFM modulated signal. 
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